DESCRIPTION 



This invention is aimed at creating a device for the maintenance of 
semi-autogenous grinding mills used in large-scale mining. In specific terms, the 
invention entails a hydraulically powered, nut cold cutting device with a movable 
cutting tool and a fixed cutting tool. Furthermore, this tool can be interfaced with a 
guided or remote control station for easy operation. 

1. Prior Art 

As part of the large-scale copper mining explotation processes, grinding the 
rock containing the ore is a distinctively important process along the chain of 
operations whose objective is to obtain high grade metal. Said grinding is performed 
after the rock has been extracted from the exploitation embankments and first 
crushed in the primary, secondary and tertiary crushers, whichever may be the case. 

Currently, the rock is also ground in semi-autogenous grinding mills (SAG 
mills), which are very large machines whose size usually ranges from 9.7 to 11 
meters in diameter and 4.5 to 5.2 meters in length. Furthermore, these mills have an 
inner lining, such as lifters or rock elevators that facilitate the rock grinding process, 
which is why they are called semi-autogenous grinders. 

The inner linings of this type of mill are subjected to strong impact and friction 
produced by the rock, which clearly over time results in the wear and tear of the 
linings and their eventual replacement. Likewise, these linings are attached to the 
mill's main structure or shell with nuts, bolts and washers. The bolt goes through the 
mill (passing through the inside and coming out at the other end), and the washer and 
nut are placed on the protruding end of the bolt thereby tightly squeezing the 
abovementioned linings. 

It is important to point out that these nuts, bolts and washers are very large in 
size since thev must oass throuah the main structure, which is made out of thick. 



As a result, when the lining reaches the end of its service life, the nuts must be 
loosened in order to free the bolts squeezing the lining's in place. Loosening the nuts 
is not at all simple since, as previously explained, they are so tightly in place that it is 
practically impossible to loosen them by merely turning them. Therefore, the easiest 
way to take off the nuts is breaking them by way of a common process known as 
oxy-cutting or oxyacetylene, which consists of using a flame torch with an 
oxygen/carbon mixture that weakens the metal (nut) by melting it, and that way it can 
be cut and then the fragments of the nut are separated. 

This nut-removal process is performed by specially trained professionals and is 
considered a high-risk job, basically because, the workers must "climb" the main 
structure of the mill, given its size, and then they must perform the oxy-cutting, which 
implies a great risk of accidents given the likelihood of one of the workers falling from 
the tall mills and working amongst iron structures, nuts and bolts. Also, oxy-cutting 
involves additional risks given the sparks and high temperature at which it is 
performed. 

Furthermore, the time involved in replacing the linings entails significant costs 
in the copper metal production since in order to carry out such an operation, the site 
must shut down, therefore automatically decreasing the quantity of ore processed 
and, consequently, less metal is produced. Therefore, creating a device that would 
allow for decreasing the time the mills needs to be shut down for maintenance 
purposes automatically translates into increased production, a significant decrease in 
risks and lower risk-related costs. 

2. Advantages of the Invention 

Having read the pre-art description and the drawbacks involved in SAG mill 
maintenance, the advantages of this invention device can be described as follows: 

- A sianificant reduction in mill maintenance time aiven the increased soeed 



- A notable reduction in the human risk factor since that use of the invention 
device prevents high altitude work. 

- Use of oxy-cutting or oxyacetylene is avoided along with the toxic gases 
given off by these processes. 

- Large savings in production-related costs since operations are shut down 
for less time for maintenance purposes. 

- It is possible to interface the tool with a guided or remote control station 
given the lightweight of its overall structure. 

- It is entirely made out of wear and tear components that can be easily 
removed and replaced. 

- It is compact, solid and easy to assemble. 
Brief Description of Figures 

Figure 1: provides a side view of the invention device. 

Figure 2: provides an overhead view with a cutaway view of the invention 
device. 

Figure 3: provides a profile cutaway view of the invention device. 
Figure 4: provides an angle and cutaway view of the invention device. 
Figure 5: provides an angle view of the invention device 



4. Description of Invention 



The invention device is primarily made up of a front body (7), a hydraulic 
cylindrical chamber (1) a back body (8), in which the hydraulic cylindrical chamber (1) 
is located between said front body (7) and said back body (8). 

The hydraulic cylindrical chamber (1) consists of a push piston (12) on the 
inside that remains sealed inside said chamber (1), which defines the piston stroke 
(12), based on the action of the watertight joints (14). Said piston (12) is joined to a 
toolholder axis (11) through joining elements (13). Also, the front end (4) of the 
toolholder axis (11) is where the movable cutting tool (15) is tied to the joining 
element (13'). 

This way, when hydraulic force is applied to the push piston (12), the push 
piston is activated and moves the toolholder axis (11), which then causes the 
movable cutting tool (15) to move. The movable cutting tool's (15) geometry has a 
unique trait that is its angle finishing (a), preferably a sharp angle, that makes it 
possible to generate all the pressure exerted by the push piston (12) on one specific 
point. 

Because of its unique geometry, the movable cutting tool (15) is the first 
component to penetrate the metallic body (10) to-be-destroyed. As it continues to 
penetrate along the initial fissure made in the metallic body (10), caused by the first 
penetration of the movable cutting tool (15), the pressure of the hydraulic force 
transmitted by the push piston (12), makes the initial cut expand. 

On this same imaginary axis (A) that defines the system's center or device's 
longitudinal axis, and therefore the longitudinal axis of the movable cutting tool (15), 
facing the first cutting tool is a second cutting tool (3) the same as the first but that 
cannot move, in other words, it remains fixed at all times. 

As pressure is exerted onto the system, the second cutting tool (3) begins to 
nfinfitratp thp nnnosite find nf the find nrininallv nfin^trateri hv thft movable cuttinn 



begins to split on both ends along the same imaginary axis (A) until being completely 
destroyed, and split into two pieces, after which it is no longer tightly secured. 

As illustrated in figure 2, the cutting tool (3) is fixed onto the upper end (20) in a 
cavity (21) defined on the inside of the front body (7). Furthermore, the figure also 
illustrates that said cavity (21) of the front body (7) is where the to-be-destroyed 
metallic body (10) should be located. Also, on the lower end of the place where the 
cutting tool's blade (3) is located, there is a pushing element (5) designed to slightly 
move the cutting tool (3) when said tool has already reached the end of its useful life, 
and remove said tool which will be replaced by a new one. 

Two moving bodies (2) capable of sliding and being pressed by the action of 
the forward movement of the springs (6) located on the inside of each upper side of 
the front body (7) are available in order to achieve an exact position of the metallic 
body (10) to-be-destroyed, in which usually, but not preferably, there is a nut 
commonly in a hexagonal peripheral section. 

As illustrated in figure 2, said movable bodies (2) make it possible for both 
cutting tools to make the cut in the metallic body (10) on one imaginary axis (A) of 
reference. That is, a parallelism action is produced in the cut. 

The movable bodies (2) are mounted on fixed guides (22) on the upper inside 
face of the front body (7). These guides (22) are a kind of rail that prevents the 
movable bodies (2) from moving in the wrong direction along their defined longitudinal 
course. 

As a result of the action of the movable bodies (2), the metallic body (10), in 
this case a hexagonal peripheral section, remains set or fixed in such a way that the 
cut is made in the area where the material is least thick, thereby enabling the cut to 
be made as quickly as possible exerting the least amount of wear and tear on the 
cutting tools and on the device in general. 

Furthermore, the front bodv (7) and the back bodv (9) can be easilv removed. 



A connection shank (18) is attached to the back body (9). Said shank (18) has 
an orifice (19) by way of which you can interface the invention device with a remote 
control system. There is also a hydraulic fluid access point (17) located on the side of 
the back body (9) through which the hydraulic fluid reaches the hydraulic chamber 
(1), and begins to generate pressure on the push piston (12). A coupling (8) has 
been added to the hydraulic fluid access (17) making it possible to join the line of a 
hydraulic force generation system to the invention device. Likewise, the hydraulic 
fluid exit point is located on the front body (7) allowing for said fluid to return to the 
cited generation system. Just like on the hydraulic fluid access (17), a coupling (8') 
has been placed on the hydraulic fluid exit (16) to allow for connecting the invention 
device to the hydraulic force generation system. 

From another perspective, the movable cutting tool (15) and the fixed cutting 
tool (3) are manufactured from steel covered in carbide-tungsten or carbide-silicon, or 
any other alloy with an extremely hard surface. 

The front body (7) and the back body (9) have each been manufactured from 
one forged body that is subsequently thermally treated and mechanized. These 
bodies are made from high-strength forged steel that consists of a 
chrome-nickel-molybdenum combination as the main alloy elements. The fact that the 
front and back bodies have been manufactured from forged steel makes it possible 
for the invention device to respond uniformly under such force when performing its 
various tasks. The cylindrical chamber (1) is manufactured from stainless steel. 

The movable bodies (2) are manufactured from special high-strength steel with 
chrome-nickel type alloy elements. The springs (6) are manufactured from steel 
commonly called "sprung steel," which is steel with high silicon content. 

Finally, the joining elements (13) and (13') are also made out of high-strength 
steel with a chrome-nickel alloy; and the front and back bodies are attached to the 
hydraulic chamber (1) by way of high-strength bolts (23) with unique elasticity 
characteristics. 



